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(54) FIREPROOF POLYESTER COMPOSITION 

(71) We, MITSUBISHI RAYON CO. LTD, of 8, kyobashi-2-chome, Chuo- 
ku, Tokyo, Japan, a corporation organized under the laws of Japan, do hereby declare 
the invention for which we pray that a Patent may be granted to us, and the method 
by which it is to be performed to be particularly described in and by the following 
statement: — 

This invention relates to a fire-resistant polyester composition and more particu- 
larly it concerns a fire-resistant polyester composition which shows extremely small 
reduction of polymerization degree during melt-molding and which is excellent in 
weather resistance. 

Polyesters mainly composed of polyethylene terephthalate have useful properties 
for being molded into fibers or films and have been widely used in industry. However, 
they are highly inflammable and have limitations in their use from the point of safety. 

Therefore, if polyesters can be rendered fireproof without damaging the excellent 
physical and chemical properties which they normally possess, not only can they be 
widely used for clothes, interior furnishing materials, and electrical or building 
materials, but also they are preferred from a safety point of view. 

As a method for fireproofing polyesters, there has been a method according to 
which die fireproofing is imparted to them in the form of final products such as woven 
or knitted fabric, namely, by the so-called after-processing. However, this method has 
the various defects that the treatment is generally complicated; the products "are inferior 
m fastness to washing; hand of the products is markedly damaged; and fireproofing 
agents often have unfortunate side effect on the human body when they are used. 

Therefore, it is desired to give fireproof prooerties to polyesters by adding fire- 
proofing agents to polymer and at the polycondensation stage or the stage of melting 
and blending of the polymers to improve the above defects. 

In general, it is well known that halogen-containing compounds and phosphorus- 
containing compounds are effective as fireproofing agents for polyesters. Some examples 
of halogen compounds are tetrabromo (or tetrachloro)phthalic anhydride or cyclic con- 
densates of said anhydride and ethylene glycol, tetrabromobisphenol A or condensates 
thereof with a dibasic acid, hexabromobenzene and hexabromobiphenyl, and some 
examples of pha^honis-containing compounds are haloalkyl or haloaryl esters of phos- 
phoric acid such as tribromopropyl phosphate, triphenyl phosphate, tris-(bromo or 
t nbromophenyl ) phosphate, tris-(chioro or trichlorophenyl) phosphate, and cyclic phos- 
phonates. 

These conventionally known fireproofing agents can give satisfactory fireproofing 
to polyesters, but they have various defects in that they cause coloration and decom- 
position of polyesters when the polyesters are melt-molded, e.g. melt-spun and cause 
reduction m polymerization degree and melt viscosity of polvmers, whereby spinning 
becomes difficult or impossible or fastness to weather of the' formed filaments is ex- 
tremely lowered. 

The inventors have accomplished this invention in view of the fact that among the 
known fireproofing agents, aryl esters of phosphoric acid have much excellent fireproof- 
ing and heat resistant properties and relatively good weather resistance 



10 



15 



20 



25 



30 



35 



40 



[Price 3Sp] 



10 



15 



20 



1,405,983 



That is, mis invention relates to a polyester composition comprising a synthetic 
linear polyester and 0.2 to 3.5% by weight (in terms of phosphorus content) of the 
polyester of a phosphorus compound represented by the general formula: 
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A 



(wherein R being divalent is O, ^ <>c-£> and <H>- 

ch 3 * . 

X is H, CH a , Br, or Cl 9 m is 1 or 2 and n is 0 or an integer of 1 to 30) 

1 i r P 01 ^ 5 *** used, in this invention are polyethylene terephthalate, poly- 
tetramethylene .terephthalate > ^oly-l^cyclohexane terephthalite and copolymers ^there- 
of with less than 20 mole % of dibasic acids such £ isophthalic acid, Sc acid 

Sfif 1 Qd ° r denvatlves or branched copolymers thereof with Methylene 

glycol, glycerine or pentaerythritol. J 

^^w ferTed i Spe ? fic examples of the phosphorus compounds represented by said 
general formula and used as the fireproofing agent in this invention are as follows: 
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In the case of high molecular weight fireproofing agents among said compounds, 
when a mean molecular weight thereof exceeds 6,000, compatibility of such agents with 
polyesters is lowered and when the polyester is molded into fibers or film, it is apt to 
deteriorate. Therefore, the high molecular weight fireproofing agents have preferably a 
mean molecular weight of less than 6,000. 

Low molecular weight fireproofing agents among said phosphorus compounds can 
be prepared by reacting an aromatic diol (A) represented by the general formula: 

CH 3 

and a diarylphosphorochloridate (B) represented by the general formula 
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15 



(wherein X is at least one members selected from the group consisting of H, CH 3 , CI 
15 and Br and m = 1 or 2) in an organic solvent or without solvent. 

Said reaction can be relatively easily carried out by heating a mixture (1:2 in 

motor ratio) of the diol component and the diarylphosphorochloridate in an inert gas 

or dried air at 150 to 250°C for several hours. Tertiary amines can be used as a catalyst 

for acceleration of the reaction. 
20 x ii S . imilarl y> high molecular weight fireproofing agents can be prepared in the 20 

following ^manner: that is, a mixture (m a given molar ratio) of the diol represented 

by said formula (A) and an arylphosphoryl dichloride represented by the general 

formula: 



(wherein X is selected from H, CH 3 and Br and m = 1 or 2) (C) is heated and 25 
remixed in an organic solvent such as xylene under an inert gas or dried air for 20 to 30 
hours to accomplish esterification. Thereafter, diarylphosphorochloridate (B) or phenol 
are added to the resultant ester and the mixture is further heated and refluxed for ten 
and several hours to cap both terminals of the intermediate product. Then, an aqueous 
30 solution (2 to 4 N) of NaOH is added and they are stirred to remove unreacted 30 
phe^hc materials. Thereafter the product is repeatedly and successively washed with 
water, dilute HQ and NaHCO a aqueous solution and then the solvent is distilled out 
In this reaction, use of magnesium chloride, etc. as a catalyst is effective for increase 
of reaction rate. 

35 Suitable examples of the diol component represented by the formula (A) are is 

foydroqumone, resorcinol, 4,4'-cahydroxybiphenyl, M'-methylenebisphenol, and 4,4'- 
methylenebis(2,6-di-tert-butylphenol). 

A characteristic of the fireproofing agents in this invention is that the diol com- 
ponent represented by the formula (A) contains no halogen. For example, phosphorus 

40 compounds having aromatic residue such as tetrachlorohydroquinone, tetrabromobis- 40 

phenol A and halogenated biphenols are extremely low in heat stability due to die 



1,405,983 

halogens substituted and cause coloration and decomposition of polyester at melt- 
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spinnuig to make the spinning much difficult. On the other hand, the phosphorus com- 
?™l s used m inven tion hardly cause coloration even at a temperature higher than 
270 C and moreover decrease of polymerization degree of the polymer is small and 
5 reduction of melt viscosity is small and sufficient spinning stability is retained. 5 

The amount of the phosphorus compounds blended with polyesters is 0.2 to 3 5°/ 
by weight of the polyester, more preferably 0.5 to 2.2% by weight of the polyester in 
terms of phosphorus content. When the amount is less than 0.2% by weight of the polv- 
ester, suffiaent fireproofing cannot be obtained and when more than 3.5% by weight, 
10 a significant improvement in fireproofing effect cannot be attained and the compounds 10 

cause discoloration and reduce the degree of polymerisation or reduce drastically the 
weather resistance of fireprocfed filaments. 

The time at which the fireproofing agent is to be added to the polyester is prefer- 
ably after completion of the polycondensation reaction and immediately before srnnnins: 
15 because the melting time of the fireproofing agent and polyester is preferably as short as 1 5 

possible. For example, the fireproofing agent can be directly added to a polymerization 
container after completion of the polycondensation reaction and then the mixture is 
spun or it can be mixed m the form of master pellets containing a large amount ot the 
agent with a given amount of polyester in a spinning machine and then spinning can be 
*V carried out. Moreover, a method according to which the fireproofing agent is mixed in 

a molten state during spinning in a spinning machine is also preferable. Furthermore, 
in the case of composite fibers of bicomponent structure, it is possible to add the fire- 
proofing agent to one of the components and then to carry out composite spinning 
~- lne t Plyester composition of this invention may contain convention-i additives 

e.g. camlyst stabilizing agents, fluorescent brightening agents, and pigments 

Thus obtained polyester composition of this invention may be used for production 
of nreproof fibers and films in accordance with the ordinary method. 

The fireproof staples or filament yarns from the composition of this invention may 
be woven or knitted as they are or in the form of a mixture with other fibers into fire- 
proof curtains, carpets, children's wear, sleeping wear, bed sheets, etc. by the ordinary ™ 
weaving and knitting technique. 

Fibers from the composition of this invention, being different from those to which 
fireproofing is given by after-finishing, are given their fireproofing property uniformly 
at or before the stage of forming filaments. Therefore, the fibers made from the com- 
position of this invention have various advantages that die fireproofing agent does not 35 
shed at the pre-treatment step such as dyeing step, the feel of the fibers hardly changes 
and they are excellent in fastness to washing. 

The especially great characteristic of the polyester composition of this invention 
is that reduction of polymerization degree at melt molding is extremely small to such 
W degree as that of the ordinary polyester and moreover it has remarkably good fastness to 40 

weather, so that, it has extremely high industrial value. 

This invention will be illustrated in the following Examples in which "part" means 
part by weight" and intrinsic viscosity h] of polyester was measured in phenol-tetra- 
chloroethane (1:1 in weight ratio) at 25°C. The evaluation of fireproofing degree was 
made in accordance with the following two methods. 45 

(1) Match test method: 

Fibers obtained by spinning and drawing are twisted into a string of about 3 — 5 
mm in diameter and about 7 cm in length and the samples are vertically supported and 
the lower end of the samples is ignited with a match to evaluate fireproofing degree. 

50 (2) Limited oxygen index method (LOI): so 

ACTunT^? ^ a . rried out in accorda nce with The Oxygen Index Method of 
Afc 1 M-D-2863-70. Ignition was carried out by igniting the upper part of vertically 
supported sample. As the samples to be measured, felt-like material of 10 cm in length, 
1 cm in width and 0.3 cm in thickness and having a weight per unit area of 0.17 g/cm* 
55 which was obtained by subjecting the fibers obtained by melt spinning and drawing the ss 

composition of this invention to needle-punching was used. " 

Moreover, shedding of the fireproofing agent due to dry cleaning and household 
washing was measured in terms of fireproofing degree (LOI) after cleaning. The con- 
ditions for the cleaning were as follows: 

60 (1) Dry cleaning: 

The samples were dipped in perchlene (tetrachloroethylene) at a liquor ratio of 60 
1:20 at normal temperature for 30 minutes and then dehydrated and air-dried. 
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(2) Household washing: 

The samples were washed with Emul 0 (an anion surfactant, a product of Kao 
Sekken Co.) (2 g/1) at a liquor ratio of 1:50 at 80°C for 30 minutes by a household 
washing machine, then washed with water, dehydrated and dried by hot air drier at 
5 80°C 5 

Example 1. 

272 Parts of bis-(p-chlorophenyl)chlorophosphate and 44 parts of hydroquinone 
were charged into a reactor and were allowed to react at 200°C for about 15 hours 
under nitrogen stream. After cooling, the reaction product was added dropwise to 
10 methanol to obtain a white precipitate, which was filtered and washed with water and iQ 

recrystallized from methanol. The product had a melting point of 129 to 130°C It was 
confirmed by infrared absorption spectrum and elementary analysis that said product 
was 

o o 

0 t 

15 This compound and polyethylene terephthalate having an intrinsic viscosity of 0.73 15 

were mixed in the proportion as shown in Table 1 and the mixture was vacuum dried 
under 1 mmHg at 130°C for 12 hours. The mixture was formed into pellets by an 
extruder of 40 mm in inside diameter. The resultant pellets were further vacuum dried 
under I mmHg at 130°C for 12 hours and then were spun by an extruder type spinning 

20 machine of 30 mm in inside diameter. Spinning conditions were as follows: 20 

Diameter of nozzle 0.3 mm 

Number of holes 36 

(length:diameter of each hole = 2:1) 

Spinning velocity 1,250 m/min 

25 Output 33 g/mm 25 

Spinning temperature 

T Barrel portion 275°C 

vNozzle portion 280° C 

Spinnability was excellent and no breakage of filaments occurred. Thus obtained un- 
30 drawn filaments were drawn at a pin temperature of 90°C, a plate temperature of 30 

160°C, a velocity of 600 m/min and a drawing ratio of 3.3 times. 

In the same manner as mentioned above, polyethylene terephthalate containing no 

fireproofing agent was spun. In this case, spinning temperature was 290° C at barrel 

portion and 290°C at nozzle portion. Various properties of thus obtained drawn fila- 
35 ments are shown in Table 1. 35 
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Comparative Example 1. 
A composition comprising 99 pans of the same polyethylene terephthalate as of 
Example 1 and 1 part of the fireproofing agent used in Example 1 (0.1% by weight in 
terms of phosphorus content) was vacuum dried under 1 mmHg at 130°C for 12 hours 
5 and then pelletized into pellets, which were further vacuum dried at 130°C for 12 5 

hours. The pellets were spun and drawn in the same manner as in Example 1. Thus 
obtained fibers were lightly twisted into a string of about 3 — 5 mm in diameter and 
about 7 cm in length. Then, the string was vertically held and the lower end thereof 
was ignited with a match to result in substantially complete combustion of the whole 

10 string by one ignition. The same fibers as obtained above were needle punched to pro- 10 

duce a felt-like sample having the size as defined before. The LOI value (A.S.TA1 ) 
of this sample was 21.5. 

Furthermore, fibers obtained from a composition (3.8% by weight in terms of 
phosphorus content) comprising 55 parts of polyethylene terephthalate and 45 parts of 

15 the fireproofing agent used in Example 1 in the same manner as in Example 1 were 15 

twisted into a string, which was vertically held. The lower end thereof was ignited with 
a match to result in utterly no combustion. The same fibers as mentioned above were 
needle punched to produce a felt-like sample of said size, which had a LOI of 39.0 and 
showed very high flame retardance. However, the sample subjected to a light resistance 

20 test by irradiation for 80 hours with Fade-o-meter was coloured yellow and showed a 20 

DS retention rate of 55% and a DE retention rate of 60%, which mean that the fibers 
were markedly deteriorated. 

Example 2. 

The same polyethylene terephthalate as used in Example 1 and each of the follow- 
25 "Jg phosphorus compounds as fireproofing agent in the following proportions were 25 

dharged in a glass ampoule and were vacuum dried under 1 mmHg at 130°C for 12 
hours. Thereafter, they were heated at normal pressure in nitrogen stream and at an 
outer temperature of 283°C for 60 minutes to test the heat resistance thereof. The 
results are shown in the following Table 2, from which it is recognized that use of the 
30 phosphorus compounds No. 2, 3 and 4 according to this invention resulted in remark- 30 

ably higher heat stability than the comparative phosphorus compounds No. 5, 6 and 7. 
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Intrinsic 
viscosity 
the polymer 
obtained 
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polymers after 
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resistant test 
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Amount of 
fireproofing 
agent blended 
(% by weight) 
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(1.6% by weight 
in terms of phos- 
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Example 3. 

obtain^ PaitS ° f di P hen y lchlon> P hos P hate and 66 parts of hydroquinone were mixed to 
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5 in the same manner as in Example 1. ^ 

A composition (1.6% by weight in terms of phosphorus content) comprising 85 J 
parts of polyethylene tcrephthalate and 15 pirts of the compound obtained as mentioned 
above was pelletized in the same manner as in Example i and then dried. Thereafter, 
the pellets were spun and the resultant filaments were drawn in the same manner as in 

10 Example 1. Thus obtained fibers were lightly twisted into a string of about 3—5 mm 10 
in diameter and about 7 cm in length. The string was vertically held and the lower end 
of the sample was ignited with a match. When the source of fire was kept away there- 
from, the fire immediately went out. When said fibers as obtained above were needle 
punched to produce a felt-like sample having the size as defined before. LOI of the 

15 sample was 31.0. The sample subjected to a light resistance test by irradiation for 80 15 
?£?o, f ad l"^ meter was not substantially colored and showed a DS retention rate 
of 94/c and a DE retention rate of 92%. That is, it has an excellent fastness to light. 
Furtoennore, fireproofing (LOI) of the sample after subjected to 3 dry cleanings was 
I I °f £ e KunP 1 * after 10 household washings was 32.0 and thus the sample 

20 had a good durability. v 20 

» Exam P* e 
258 Parts of bis-(p-bromophenyl)chlorophosphate and 33 parts of hydroquinone 
were mixed to obtain J ^ 

o o 

(ar -{yo) 2 PCh(yw>(o^yBr) 2 * 

in the same manner as in Example 1. A composition (0.7% by weight in terms of ohos- 

SteLE?™ 0 COm S rising 9 ?,P arts of PoIyWlene\erephthkte^ "oSMS 
phosphorus compound was pelletized in the same manner as in Example 1 The Resul- 
tant pellets were vacuum dried under 1 mmHg at 130°C for 12 hours and ttoi^Se 
spun. The obtained filaments were drawn. were 

nK^J^^ b ^ ed A be ^ Were f wisted 1x1X0 a °* about 3—5 mm in diameter and 30 

S/JS f iS^T 1 ^ Strmg was . vertica % "eld and the lower end thereof was 
ignited with a match. Ignition was attained, but the flame immediatelv went out when 
the ignition source was kept away therefrom. y went out wnen 

is , . ^ fibers as obtained before were needle punched co produce a felt-like samole 

WSrfS?dM- , 5 t ^ irradiation f ? r 80 hour * with Fade-o-meter wa P s cc?o4Tin 35 
rion It ?Joi n o/ W ™ nce was relatively good. The sample showed a DS rete£ 
?m 91% 1 and , a I>E retention rate of 87% and thus had a good light resistance 

40 hS wistgl^s^: ***** t0 3 ^ WaS 310 *» d &~ 
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30 



Example 5. 

qU in^Sx^r^ CW ° rophenyl) Chl0r ° PhOS P hate and 30 P*«s of hydro- 



25 



B O CI 

45 l?™?°^ Ce " ith * e Procedure of Example 1. A composition (1.1% by weight in as 

S in E^mo WnH 0 ^" 81118 V ^J" ° f the 58,1,6 Fdyethyine £rephtha>!£ £ 45 
wed m Example 1 and 15 pans of said compound was pelletized into pellets in the 
^2?";' in Example 1 and the pellets were dried and then P spun The 
resulrant filaments were drawn in the same manner as in Example I 

50 abour 7 ™ ^^JL^^ • tWisted inlo . strin 8 of a *><»" 3—5 mm in diameter and 50 
fSi ^ M € h - J he *nng ^s vertically held and the lower end thereof was 
ignited w.di a match and when tire source was removed, the fire immediately went out 
The fibers as obtained before were needle punched to produce a M^Z^k 
having the size as defined before. LOI of the sample was 30.0and had a Wgh fire^of! 
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cXld ffi ben irradiated for 80 hours with Fade-o-meter were not substantially 
HEEf ?• DS retention rate of 88% and a DE retention rate of 89% and had 

f d J fastness to light. Regarding washing resistance, LOI of the sample after sub- 

5 Si. 1 !. ^iSKSSi^ 1 ■ a * Md to 10 "° ld — * 

_ Example 6. 

320 Parts of phenylphosphoryldichloride, 138 parts of hydroquincne and 500 ml of 
taZtlr ch fEed in a reactor and heated and ££££ for abow 20 
Ift foX,^^S' k Part l? f P heno1 , Was add ed thereto and reaction was continued for 

2ed Sve^l L^;^^ leti0n ° f reaction > the reaction product was 
SESL^SIiiT™ a 3—4 . N , a q«eous solution of NaOH to remove unreacted 

$2 diK±SL^ a ^T iC ^ Iayer WaS Washed several times successively w£n 
water, dilute hydrochloric acid and an aqueous solution of NaHCO. in this order 
Thereafter, the solvent was distilled out to obtain 1 m order> 

is o-»,^o4",oA<»ov 

? 15 

o 

ra »^f C SS npOSititm P by wdght in terms of phosphorus content) comprisine 90 
parts of die same polyethylene terephthalate as used in Example 1 and 10^K said 
compound was pelletized in the same manner as in Example 1. The raSt neUe« 
were dned and spun. Then the resultant filaments were drawn. ^ 
Hwmi °r ta i ned fi 1 ^ were lightly twisted into a string of about 3—5 mm in 9n 
firfw£ta£d J^j2&\P* ^ was held and the lowTend 2 ° 

SSSrt&Sfe! wa^vS* ,8mtI ° n ™ ° Ut ^ »*»* 

25 „ m J 5 ^ 611 . sa,d ,. fibers « obtained before were needle punched to obtain a felt-like 

80 hf IJ^ m S^ the Sample when ^cted to a light resistance test by irradiation for 
80 hours with Fade-o-meter was not colored at all and had a DS retention rate of 93°/ 

30 a pn^ rettntMm T^ °/ ? 4% - T * n * il markedJ y eood hghfrSncT 7 ° 

„f ^ Furtherm ° r !l L ° X °* the sample after 3 dry cleanLf treatments W*s290 and that ™ 
w^stog! amP 10 househo,d washin S s ™" 310. Thus, it had^d faS Tto 30 

Example 7. 

50O S°J52J!f P- bran J 0 Phenylphosphoryl dichloride, 88 parts of hydroquinone and 
L^hlWh as a ^ent were charged in a reactor and were heated rod refluxed n 
™^ OU ^" Thereafter 40 parts of p-bromophenol was added thereto S 35 

SSZ WaS /° ntmUed fu f h f f0T about 15 hours. After completion of therein, tile 
reaction product was washed several times with a 3— 4 N aqueous solution! of NaOH 
Phenohc materials. Then, the organAye? wa Tp\£ted £3 
SS?? ■ SUC f eSS,ve J y w i* wat / r > ^"te hydrochloric acid and*-* aqueous M 
sohmon of NaHCOa in that order. Thereafter, the solvent was distilled out to obtain 40 

0 0 o 

o w 

0 

sr 

The sample when subjeaed to heat resistance test by irradiation for 80 hours with 
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Example 9. 

422 Parts of phenylphosphoryldichloride, 209 parts of hydroquinone and 560 ml 
of tetrachloroethane as a solvent were charged in a reactor and heated and reflux ed for 
about 27 hours. Then, 65 parts of phenol was added thereto and the mixture was further 
5 reacted for about 18 hours. After completion of reaction, the same procedure as in 5 

Example 5 was carried out and then the solvent was distilled out to obtain 

4 

A composition (1.23% by weight in terms of phosphorus content) comprising 90 
parts of polyethylene terephthalate as used in Example 1 and 10 parts of said compound 
10 obtained above was pelletized in the same manner as in Example 1. 10 

Thus obtained pellets were dried by the ordinary method and then were spun and 
drawn. 

Thus obtained fibers were lightly twisted into a string of about 3 — 5 mm in 
diameter and about 7 cm in length. This was vertically held and the lower end thereof 
15 was ignited with a match. Although the ignition was attained, the flame immediately 15 

went out when the source was removed. 

The fibers as obtained before were needle punched to obtain a felt-like sample 
having the same size as that in Example 2. LOI of thus obtained sample was measured 
to obtain 29.5, which meant excellent fireretardance. Moreover, this sample was sub- 
20 jected to light resistance test by irradiation for 80 hours with a Fade-o-meter to find 20 

substantially no coloration of the sample and the sample had a DS retention rate of 
94% and DE retention rate of 92%. Thus, the sample had very good light resistance. 

LOI of the same sample after subjected to 3 dry cleanings was 29.5 and that of the 
sample after subjected to 10 household washings was 30.5. Thus, the sample had good 
25 washing resistance. "* 25 

Example 10. 

A composition (3.24% by weight in terms of phosphorus content) comprising 70 
parts of polytetramethyiene terephthalate and 30 parts of 

o 0 

30 was dried under 1 mmHg at 130°C for 12 hours with a revolving vacuum drier. The 30 
mixture was extruded with an extruder of 40 mm in inside diameter at a barrel tem- 
perature of 250°C and head temperature of 245 °C to produce pellets, from which a 
plastic-like sample of 0.3 cm. in thickness, 10 cm in length and 1 cm in width was pre- 
pared. Thus obtained sample was subjected to fireproof test to obtain a LOI of 40.5. 

35 The same sample was subjected to light resistance test by irradiation for 80 hours with 35 
a Fade-o-meter to cause substantially no coloration. Thus, the sample had an excellent 
light resistance. LOI of die polytetramethyiene terephthalate itself to which no fire- 
proofing agent was added was 27.5 (this LOI was measured in the same manner as em- 
ployed above.). 

40 WHAT WE CLAIM IS :— 40 

1. A polyester composition comprising a synthetic linear polyester and 0.2 to 3.5% 
by weight (in terms of phosphorus content) of said polyester of a phosphorus compound 
represented by the general formula: 

*)a 0 0 0 ^ 

r^-0) 2 POR0fFOR9 n P(0'^ ) 2 

i 



45 (wherein R being divalent is -£>-, TQr Of O O or 45 



ch 3 

X is H, CH 3 , Br or CI, m is 1 or 2 and n is 0 or an integer of 1 to 30). 



Dound\^nr&JH C K a l? OSiti0n f?**** to a ^ L wherein said phosphoms com- 
pound is represented by the general formula: 

X (^O) 2 f"ORCP(O-0)2 

(wherein R, X and m are as previously denned). 

poundis A re rreSi7^i^r rding 10 c,aim 2 - wherein *» p^™ 8 «»- 

(wherein X and m are as previously defined) 

pount ^^o^T^^: " Ck,im 3> Wherdn * Ph0Sph0rUS C ° m - 

«:"Oo^ ( o<> n <«Wo* ? fO«^ and ^OwJUpLo*"* 
poJ^re^Sr^S^^f:* ^ 2 ' whe ™ * e P 1 "**™ com- 



(wherein X and m areas previously denned) 

pouna^se&Ton^ " ^ * ^ — 

CK, | '/2 

and CH 5 

J o 

P-a^rep^^^ ^ * WhCrein ^ Ph ° S?hWUS C ° m - 

V©- °h p° -0-0-°" -0->2 

(wherein X and m are as previously denned) 

pounS -yJBSfcZSSSSSXFgS! IO C!aim 7 > whereia * e — 

and 

? f 



9. A polyester composition according to Claim 1, wherein the phosphorus com- 
pound is. represented by the following general formula : 

0 o 0 0 0 0 



or 0 



(wherein X, m and n are as previously denned). 
5 10. A polyester composition according to Claim 9, wherein the phosphorus com- 

pound is selected from the following group: 

0 0 0 Q 

CI 

n ? ? 0 0 ? 

(Br^o) 2 Po^o(^yo) n p ( o^Br) 2 9 and (etQo}Jv^o(fa^yo)J>(o^cu 2 . 

9 9 

11. A polyester composition according to Claim I, wherein the phosphorus com- 
IQ pound is represented by the following general formula: 

0 0 o 

TO-°) 2 '^"(f °xjr 0 ^ *(°<$)1 
4 

or 



0 o 
0 



10 



(wherein X, m and n are as previously defined). 
IS 12. A polyester composition according to Claim 11, wherein the phosphorus com- 

pound is selected from the following group: 

0 CH3 o ch 3 o 

CH 3 0 C«j 
c/f, 

q CH 3 o ch 3 o 
< c ><>o> 2 rojQ-c^(nQc^o)J(o^ct, 2 

CH 3 ^ CH 3 

O CH 3 O CH 3 0 O 0 o 

;Br^o) 2 ^^c^o(P 6 o^c^0) n i(o^ B r h9 and (ct-Q-o) 2 Po^ 2 ^o(nQcH 2 Qo>J(oQc,i 2 . 

CH 3 r >v CH 3 
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~™J 3 -* A P 0 ^^ composition according to Claim 1, wherein the phosphorus com- 
pound is represented by the following general formula: 

0 0 0 

0 

(wherein X, m and n are as previously defined). 

0 0 0 

CO-o) 2 lo-0-0-o(|o-0-0-o )n ll { o-0) 2 , 



0 

° o o 

10 15. A polyester 
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poly-1 4-cyclohexane terephthalate" and copolyS tiiS^ F ^ terephthalate, 
don oi idK ° r fita m ° lded product > comprising the fiteproofing polyester composi- 

compSes^y^ cTpSSST Wh£rein * e «™ P— 15 

reference to ^^L^" Cwn P ositim «*«antiaUy as Herein described with 



